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(54)Title: AROMATIC RING DERIVATIVES 



(57) Abstract 

Novel aromatic ring derivatives represented by general 
formula (I) or pharmaceutical ly acceptable salts thereof. Because of 
having hypoglycemic and PDE 5 inhibitory activities, these 
compounds and salts thereof are useful as remedies for impaired 
glucose tolerance, diabetes, complication of diabetes, insulin- 
resistant syndrome, polycystic ovary syndrome, hyperlipidemia, 
atherosclerosis, cardio-vascular diseases, hyperglycemia, 
hypertension, angina pectoris, pulmonary hypertension, congestive 
heart failure, glomerular diseases, tubular interstitial diseases, renal 
insufficiency, atherosclerosis, angiostenosis, peripheral vascular 
diseases, cerebral stroke, chronic reversible obstructive diseases, 
autoimmune diseases, allergic rhinitis, urticaria, glaucoma, diseases 
characterized by disordered intestinal motion, sexual impotence, 
nephritis, cachexia, pancreatitis, post-PTCA reconstriction, etc. In 
said formula (I), Nu represents a 5- or 6-membered aromatic ring; 
ch x and ch 2 represent each a cross-linking group; and A represents 
an aromatic ring. 
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fyxji^-jis^s 3, 3 -^^^;i/^*^>^;i/^-;i/^ N l -:n^;i/- l 

;i/Ss ^ y b' -5 - h'J7 v y ^ h ^ v U 7 ^ - ;u 
„ ^- - 3- t v y t: y ^ ^ > X >r * ? v* y ^ > ^ ^ <; 

7 x-Jl7°U¥)l&, 7 x.-)V7°3-)l^ 7x-;i/^>^;H, 7 x — 

7^;i/^;vSs y-y^)\y^y^-)]y^ i-7^)i^^)v^ s tf'j^Mf;i/S 
s t: y Jpy U;M^;^ ^fv^7 'J;Mf-;Hs y^-ji*^ 
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o 

s -rv^yu;i/S N frv'JM^ ^T^^v*u;i/*, ^>v'y^-;v& s 

>V77-jl/i, f7t7n-Ms 1H-1, 2, 3-h'J7yiJM, 1 

, 2 , 4 - h 7" v* U ;bS> ^ h ^ V U 7 u ^ - t* d y ;b 

o 

S (c o v > t & IS g £ ffi>fe T Z> & © T & & v > o 

m mm ^ % m t % m m x & ^ ts in <d # x & ^ jsis mag s & m m -r & o 
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U rF7V*nf y ^>*-;i/ (flam^ h =y v n [ 1 , 5 - b ] h° y 

fe^&*3& (2?i:L<fct-JgS) Xt±*©S, S-z:»fl3«3 N mitten- 
(^jiK4H-l, 3 -V3~T±7* 1, 4 -if 3-7*1-7* 

U-)l>m) s ^>l/^-*7o:-;uxt±*CDS, S-n»<b«l (^J^«^>V [a 

1 ^7i^x(^0S, S-zigHbtk [b] ^t7x-;vxiif® 

-^l/l^ 175S4f@^^^5 3M8I^ b < jlOTISfPit^ 

#y £ K tr n y ;k t: d y n;u N ^ ^ v* y ;w n- =y y ;k t±' y 
t>'^©N -^-^r-y-^ h\ f y ^ v^^-jis t: y $ry h y ?y y ;i, 
(#1 4 h - l , 2, 4 - h y y ;k i h - i , 2 , 3 - h y y ;k 

2 h - 1 , 2 , 3 - h y T'J y , ^ h =? v* y ;i/ (#1* a: 1 h h ^ *j y 
;K 2H-f h7^'j;vf) , ^kFnh'JT^^l/ (^Jx.(i4, 

-1, 2, 4-b'J7^;K 2, 5-^th'D-l, 2, 4-h'J7^_;i/§ 

) m-, 

mz.i£Tiz b*D y v -;k ^ *v y y 

-^^175M2fla^^^M^l^M3f@^*-r^7 7^Ml 21, S?3;b< 

-^m^ i 2 MOT^iHJ!^ i 3 f@§^-r £ 3 ibm 8 b < it 

^7V'J;i/ (#>J;tfcn , 2, 4 -t^^7^ y;K l, 3, A--t^VT 
\/y;w l, 2, 5-^-^r-y-^Tv*y;i/^)^ ; 
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-mmm? 1 2 mwmmm^ 1 ibm 3m*^t % 3 8 m. m s l < a 

-MMM^ 1 2 MOT^lNM^ 1 7}M 3 fflSftS 3 8 Ms b < tt 
5 Xtt 6 M ©^8*11***38^ ^JilW7V'J;K 1, 2— *-7VU;i, N ^7 

f7^7v'J^ (0y*.iii, 2, 4-f7^7^'j;k 1, 3, 4-^- 

7V7W)W 1,2, 5-^7^7^'j;K 1,2, 3 -f7^7^ U 

-mmm? 1 2 f@^^s^/g^ 1 nm. 3 fflswr a 3 8 m n $? * l < & 

-SftMC^ 1 M^^-T 2 3 8 1, ^SL<(i53il±6 «©^«SIP^#SS« 

< k * 1 it utv^t * ,t < x ^owtuftx 0>j^M7 

1- (X&2-) T-fe h^ri>^.^-;i/^^^;i/s l- (xt±2- 
„ X&3-) 7t h^i/7DtWxXr;K 1- (X&2-, X&3-. Xfcfc4 
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-) 7* l- (Xtt2-) y"ut:^-jv^r^r^3i^jv^ 

^y^)l, 1- (X&2- N X&3-) 7P ft-;i/t^r^7D t>x^T;k 1 

- (X&2-) 1- (X(±2-) >fV^U;P 

l- (Xfcfc2-) hVN'D^;!/^-^^^^;^^^^^ l 

- (X&2-) -r;i'^-^r^^^;i/^^7 t ;K -Y v^- is* 
j:^^;^ 2-^^;i/^u;i/^- J P^>^^-;i'^^7 1 ;w 3, 3 y 
;i/*^r^^^-;i/o:^^;K 1- (X&2-) j j )ijr*i/^j-;i3LX^)i 

2 -3— K^^-;i/oiX^;i/> 2, 2, 2 - h >J ^ D p^^;i/^^^;i/^) ; 

1 - (X&2 -) ^ h^r->*;b^-;i/^-^>>o:^-;i/3iX^;i/ N 1 

- (Xfcfc2-) ^ h^^>*;i/^-;i/^-^ri/3i^;i/3:^^;K 1- (X&2-) -Y 

;i/jp;i/j.x^;i/ s xfcfc ( 5 -mBcr^*)^- 2 -;T^V- 1 , 3 - i^^f- V— ;b 
-4->r;i/) (fg$0 [0d*.fcf ( 5 2 -a-^rv- 1 

, 3 -^t*v- ;i/-4--r;i/) ^^I/^^t^k ( 5 2 -x^-v- 

1, ;U-4--f;i/) ^Jbx^r^K (5-7Dt;i/-2-^ 

v-1, 3-^^-^-v— ;i/-4--r;i/) ; {g 4 m.7Ji'T=.)i^ 

«^;k hU^;i/^^^;w ^>Xt mj;i/xxt;k br* Uh^>7ix 
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bill fgM^;!/!!^-^^;!/^-;!/^^^^-^ (Xte- h n 7 i -;],) (ci 
-C4) TJl^^-^tiJl^-jV^mf^^tf)^^, b<^&©£ bTfci: 

^;i/-N- (try ^l/M^-oi^] s 

j^fUgfc 3 ~ 7 <£> > 9 n tl7;H^ # ;w\-^ -Y ( ^ o {£ & bu 
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*;i/^-;k 1, l-^vf7^U^>*^-;K ^iJ^y*;i/^;i/ 
s 1 - t:^^^— 4- (2-hHD*i/x^) - 1 - v 

fi s th*D^^{Si7;^;H, h iJi«7ji/^^>'j;i/fii7;v«, 
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;W\*^>f;K lit 1 ~ 2 0 >XJ^-i^ il//^^^ (2, 2—>*^ 

t Kn^MSI&T^ >x;i/^— ;i/:fr;]/M^E-r ;i/ (2-t h*D^i/7^>7M 
3^>^>^ >^;i/^— ;i/#;w^-f ji) m, T;i/^>^;i/^— ;i/;&;wt-t>f ( 

y V yxji^-ji-bji^^j Jim) &m?t>ti&o 

*j hitii jjmjk$^>;k mmmT^>)^ mmz^mm&x. 
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;K ^dF;^j^) ^©T;i/^7-y -f;K i^p (fggO >#;i/#'-;i/ ( 
ffi7^>ji/i:bt(±s C6-ci07D-fji/ (i^jii^>vv;k h;i/2)--r 

;K ^>P-f;i/^0 \ N- (C6-C10) ^mmtUVJ^-f JV mz-&N-7 
, C 6 -C 1 0-ris — >x;i,*-;i/ (^iJ^K^>-fe*>x;i/^-;i/, h^;i^)^ 

«*J4)W ^*JM^y-r;K ^JM^>^y^;K ^m^^r-fey-r;i/^) ; 

^© t ^ ;i/ p * - jvm %mfz>zt&-?:%2) 0 

N rFn77ji/3Jr^*ji/^ (^J^.{fc h P^>^;i/^-^^>^;i/^-;i,^) 



WO 99/00359 



26 



PCT/JP98/02886 



^J]s7^> s fU^>, fnU>\ =c^J— )V7*>s h'Jx^^-;i/7^> 

^mmmfo&oteik&wtLTte, s (in) -t^^ns^s^i§^T*(i 

s N- (n-^>^ >X)^^-JV) -3- (2, 4-^DD<~<> 

^;i/T^y) h\ 4— (N-^^;i/-2, 4-s^pd 

^>i>)l7*J) - (N- (n-^>^ >^;i/^-;i/) ) ^>X7^ h\ 4- ( 
t^z^-jit ^ y) -3- ( (N-^<^;i/) -2, 4-^^Dn^>^7>;) 
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- (N- (n-^>9>X)l*=.)U) ) ^>X7^ F^W^ttSo 

5£ (IV) -«£*i3&©^LT&s (E) — N — (n-^>^ 

>X;i/*-;i^) -2- (4-7i-Jl/7i-Jl/) xrr;btiJi;>-4-*;i/^>i 

^ (v) -emztizmmmmmikomfomt \^x^ (e) - 3- u-^n 

(2, 4-^^dd^>^) - 2 -p<?-;w ^ ^'V— 5 --f;i/) 

-N- (n-^>^>X;i/*^;i/) - 2-7P^>^7^ H\ (E) -3- (1 

- (2, 4-^^dd^>^v) - 2 -^^;i/-r s; )v- 5 ->r -N- 

(n-^>^>^;u^-;b) - 2 - ;TD^>g?;r ^ h\ (E) -3- (4-^n 

p-i- (2, 4-^^dd^>^) - 2 -**-;i/-f ^ 5 — r;w) 

-N- (n-^># >^;i/^-;i/) - 2-7'D^>||7^ h\ (E) -3- (4 
-7DD-1- (2, 4 -S^ n n^>^;i/) - 2 -jt^JU 5. ^V— 5 - 
-Ol/) -N-^>-tf >;01/*^;i/- 2 -7P^>^7^ b\ (E) - 3 - ( 1 - 
(2, 4-^^nD^>^) - 2 4 -7 :n-;i/^ ^*y*— JV- 5 - 

>r;v) -N- (n-^>^>^;v*-;v) - 2 -:rp^>g?:p5. h\ (e) -3 

- (1- (2, 4-^^ono^l/) - 2 4-7irM * 
;i/-5--r;i/) -N-^>-fe? >x;i/*- 2 -y°u^>mT^ h\ (E) -3 

- (1- (2, 4-^np^>^;i/) -2-^fM^*v-ji'-4-^;i/) 
) -N- (n-^>#>*;i/*-;i/) - 2-rD^>®7^ h\ (E) -3- ( 
1- (2, 4-^np^>^;i/) - 2 -**-;i/>f 5. 5 --Ol/) -N 

- (n-^>^>^;i/*-;i/) -2- ( (ft7x>- 2--f;i/) ^5^10 -2 
-7D-i>i7> H\ (E) - 2-^>^;i/-3 - (1- (2, 4-i^^OD^ 

- 2 ^v-;v- 5 — N— (n-^># >x;i/*- 

S (VI) T^^ti§^#JMM##:cDM^iji:bT(is 3- (1- (2, 4- 
^^DDt>i/;i/) - 2 5. ^V— )V- 5 -N- (n-^>^ 
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>X)l*=.Jl) 7u\Ur>m7* h\ (E) -3- (1- (2, 4-$J^dp^ 
>i?)l) - 2-^;W $^J-)]s-4-J)l) ) -N- (n-^>*>*;i/* 

mnmmmvtmz, mmm&mmm. mmm&&m>j>m. mmm&&m.i&m 
itm, mmm&m&, mmm^&m^m, mmm&wmwm^ mmm&&ftm. 
mmm&mm&m) , <<>zv>&m&mmm >^ >; ^ Rabs 

on-Mendenhall^^P, Kobberling-Dunnigan^SI, Seipjgfl 

Lawrence^{£S^ CushingjSfclS^ flS*lg:*;*£tl) s ^IIM^ittMfflk IS 

ti±c GMP-PDE (RCPDE-V) PSSf^ffl, m^lfe 
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?\ -t?5^>s ^^>s utem. ^u--7ift^ 

iiMIta^ibtS^ — jftWtliigPtft-^oS^s l~100mg/ 
kg. ffi&JpB&cDm&O. 1-1 0mg/kg§-Bl: 1 ~ 4 [I]*3:#irSo 



<mi£Ml ; N — (n-^>^ >^;b^-;i/) -3 - ^ y ) - 

3-7-fefjl7^-4--hD$lfi (60.22g) fcN, N-S>* *-;i/sM/ 
A7^ K (200ml) CDittN, N' - *;b^-;i/^-f ^ ;b (65.09g) & — 

m^Jn^, ^MTT? l^F^M^bfeo 1-^>^>X;V*>7^ K (60.72g) 



Ell&s fbi§rtJ 



(3 1) ~ (3 6) 
(3 7) ~ (4 3) 
(4 4) ~ (4 5) 
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1, %-*J7Wi/9v [5. 4. 0] t>y"rv>7- 7 (61.12g) £2inx. 

U ^nn^;i/Ai:7K^P^feo ^#b&/^7j<Jf H 4 ^&&g;T#^i? 

N- (n-^>^>^;i/^-;i/) -3- - 4 hDOX 

<M%iM 2 ; N- (n-^>^ >^;i/^n;i/) - 3-7^y-4--hD^ 

±§Byj&-£f#£>*l£N- (n-^>^ >^;i/^^;i/) - 3- (7^?- )VT ^ J 
) -4-^hn^>XT^ F©ffl*itM3s 7jc (300ml) JklF^Z J —)l (500ml) 
(DU&mz, 1 0%7k^Hb± h U^AtK^-S (200g) SiPx, 4 5°C~5 0°C-£ 
6B$^«#bfeo MEET\ (^J300ml) £g£b£o 1 0%^T^tt^T'ai 

M&lfiuBBCD N — (n-^>^ >^;i/^h— - 3-7^y-4--hP^ 
>X7^ K (85. Og) %mco 

'H-NMR (DMS0-d6, (5 ppm) : 0.84(3H, t, J=7.5Hz), 1.27(2H, m), 1.36(2H, m 
), 1.68(2H, m), 3.48(2H, t, J=6.0Hz), 6.99(1H, dd, J=1.5 and 9.0Hz), 7.4 
0-7.60(2H, brs), 7.50(1H, d, J=1.5Hz), 8.03(1H 3 d, J=9.0Hz), 12.0-13.0(1 
H, brs) 0 

<S^t#iJ3 ; N- (n-^>^ -3- (2, 4 — i? ^DD^ 

>^;i/T^y) - 4 -- h o^>X7^ F<£>§gB> 

N- (n-^># >^;i/zhn;i/) -3-7^/-4--hD^>X7^ K (85 
• Og) , igfb2, 4-^^nn^>^ (105. 4g) N B^b^bU^A (20. Og) 
s j^i^U^A (113.3g) RZFM?;-Jl (120ml) %1)U%.tc 0 6 0 °CT 2 4 Bf 
«#U ig<b2, 4-^DD^>^ (105. 4g) 6 0 °C-£ 2 4 
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Htltbfco $e>£.M{b2, 4-^PD^>^ (105. 4g) £SiiDU 6 0°CT» 
3 0«#IL ^ai^. B^^^-;i/ (500ml) ^t>'iafnj^l§7j<^^ h U >>A7j< 
$£M (500ml) £flP;U m#b*ffmbfe^^,^»lUfeo Hi^iU W$U1£ 

\s>V&m^(0 N — (n-^>^>X;i/^-;i/) -3- (2, 4- ^^PD^ 
>^;bT^y) -4--hD^>X7^ K (66. 6g) /^#5>ft£o 

'H-NMR (DMS0-d6, 6 ppm) : 0.84(3H, t, J=7.5Hz), 1. 15-1.30(4H, m), 1.40- 
1.60(2H, m), 2.94(2H, t, J=7.5Hz),4.66 (2H, d, J=6.0Hz),7.22(lH, dd, J=l 
.5 and 8.5Hz), 7.27(1H, d, J=1.5Hz), 7.30(1H, d, J=8.5Hz), 7.37(1H, dd, 
J=2.0 and 8.5Hz), 7.65(1H, d, J=2.0Hz), 8.04(1H, d, J=8.5Hz), 8.58(1H, t 
, J=6.0Hz), 11.32(1H, brs) 0 

<H»'J1 ; N- (n-^># >^;b^— jv) -4-7* S -3- (2,4 
-^^DD^>i;jl/7^ J ) ^>X7^ K (3 1) (D^f&> 

N- (n-^>^ >^;i/^— -3- (2, 4-i/^nDt>^P7^y) 
-4-n Fd/<>X7^ H (38. 9g) trh7tKn77> (200ml) N 
;i/ (200ml) ^tF7X (800ml) £jjP;L£o Z.(DU^^mW b& h'DifjV 
77^fhth'J->A (214. 2g) &-m{3^X.feo lt*>fC 9 0°CcD^--r;i/^-^(3-3 

w\ a^^-^-feo 4 o^m3i^t§#±bfeo j^^s -jf^^bfeo mmm* 

;i/T^#bfe 0 (520ml) £^ 1 0 0 0 C-Tf il^-fcK 

fWfCTk (230ml) £}JPX, JWbfcl^^bfeo lBtF^ 

£«ltMil.©N- (n-^.>^ >^;b*-;i/) - 4 -T^ y - 3 - (2, 4 — 
^^7DD^>^;i/T^ y ) ^>X7^ H (3 1) (19. 9g) fim<btitz 0 

ut^m (3D <D®m 
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'H-NMR(DMS0-d6, 6 ppm) : 0.81(3H, t, J=7.3Hz), 1.24(2H, m), 1.32(2H, m) 
, 1.62(2H, m), 3.40{2H, m), 4.38(2H, d, J=5.8Hz), 5.32(1H, t, J=5.8Hz), 
5.59(2H, brs), 6.56(1H, d, J=8.2Hz), 6.85(1H, d, J=1.8Hz), 7.20(1H, dd, 
J=8.2 and 1.8Hz), 7.36(1H, d, J=8.5Hz), 7.39(1H, dd, J=8.5 and 2.1Hz), 7 
.63(1H, d, J=1.8Hz), 11.32(1H, brs) c 
IR(Nujol) : 1661cm- ' 0 
mp : 180-182°C o 

<W:MM4 ; 3- (N-^;i/-2, 4-^^dd^>^7^;) -4- 

3-7;b^-D-4--hDgcm#^ (l.OOg) „ N-^;b-2, 4-^DP 
^OzyJVT^y (1.54g) Sr>"»h'J^A (1.15s) ©N, N-Vt^JVfrJV 

A7> k domi) mm& i o o°ct i 4mmmn\sfc 0 mm^^tTK^m^m 

-4-^hDglfi (0.85g) %ntz 0 

'H-NMIUDMSO-de, 6 ppm) : 2.75(3H, s), 4.42(2H, s), 7.39(1H, d, J=8.4Hz) 
, 7.43(1H, dd, J=8.4 and 2.0Hz), 7.46(1H, dd, J=8.4 and 1.4Hz), 7.63(1H, 
d, J=2.0Hz), 7.68(1H, d, J=1.4Hz), 7.77(1H, d, J=8.4Hz) Q 
<Sm#iJ5 ; N- (n-^>^>*;i/*-;i/) -3- (N-p<^;i/-2, 4 

3- (N-*?-;i/- 2 , 4-^^UD^>^7;;) -4-r:hD$lSi 
(0.85g) £N, N-^^f;^M7^ K (10ml) ©vM^(3N, N'->b;i/^ 

-ftvj ^^V-;i/ (o.776g) s^ST-^p^s mugji^bfeo 1-^>^>X 

;i/*>7^ K (0.724g) Ml, 8-i?r-tf tS/^n [5. 4. 0] ^^=rv^7 
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-7-^> (o.729g) %imz., i o o°ct2 lmmm&vtco ^j&aE&tttBu 
t^77^- (mmm ^v->ymm^^= 5 0/5 o~o/i 0 0) 

N- (n-^># >X)l*—J)s) -3- (N-^<5 L ;i/-2, 4-^^nD^>i^ 

-4--ho^>xr^ H (o.605g) §f#^o it *>f3#:© 

<?C«J2 ; 4 -T* J - 3 - (N-^^;i/- 2 , 4 D VOitJlT 
5. J) - (N- (n-^>^>^;i^^-;i/) ) <>X7> K (3 2) (D^m> 
N- (n-^>^ >^;i/^-;b) -3- (N-^^;!/- 2 , 4-^^dd^> 
- 4--FD^>X7U* (0.605g) IZ^ZJ—fr (4ml) h 
7bFD77> (4ml) s ££>£/\>f Fnt;i/7 7^f hth'^A (3.10g) cd* 
(10ml) Sin*. 8 0°C-C2 0#t£#Lfc«, S^CctK fcffK^^^SAPit 

^-T^^^t J: ^ 4 -7^ J - 3 - (N-^^;b-2, 4-^7dd^>^7 
^y) - (N- (n-^>^>x;b^-;v) ) ^>XT^ K ( 3 2 ) (0.126g) 

(32) 0«KH4] 

'H-NMtKDMSO-dS, 6 ppm) : 0.84(3H, t, J=7.2Hz), 1.34-1.42(2H, m), 1.42-1 
.48(2H, m), 1.63-1.70(2H, m), 2.51(3H, s), 3.46(2H, t, J=7.8Hz), 4.12(2H 
, s), 5.79(2H, s), 6.68(1H, d, J=8.6Hz), 7.37(1H, dd, J=8.2 and 2.0Hz), 7 
.50(1H, dd, J=8.4 and 1.9Hz), 7.55(1H, d, J=8.4Hz), 7.58(1H, d, J=2.2Hz) 
, 7.67(1H, d, J=1.9Hz), 11.48(1H, s)o 
IR(Nujol) : 1651cm" 'o 
Mass(FD) : m/e 457(M) C 
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mp : 122.5-124°C 0 

<mmm3 4- (7^7^) -3- ( (N-*m) -2, 4-v 

^dd^>^7^;) - (N- (n-^>^>^;i/^-;i/) ) ^<>X7^ h* ( 

3 3) (D^m> 

4-T * J - 3 - ( (N-^-^-JV) - 2, 4-^^Dn^>^7^;) - ( 

H£ifciS'.k ^!#-r^»d^(3j: d 4 - Cr-fc^T^ y ) - 3- ( (N-^;W 
-2, 4-^yDD^>^l/7^y) - (N- (n-^>^ >^;i/^-;i/) ) ^> 

F (3 3) 
IK&m (33) 

1 H-NMR(DMS0-d6, <5 ppm) : 0.84(3H, t, J=7.3Hz), 1 . 25-1 . 32(2H, m), 1.34-1 
.42(2H, m), 1.65-1.73(2H, m), 2.08(3H, s), 2.64(3H, s), 3.51(2H, t, J=7. 
7Hz), 4.14(2H, s), 7.37(1H, dd, J=8.3 and 2.2Hz), 7.47(1H, d, J=8.3Hz), 
7.61QH, d, J=2.1Hz), 7.68(1H, dd, J=8.5 amd 1.9Hz), 7.90(1H, d, J=1.9Hz 
), 8.1K1H, d, J=8.6Hz), 9.14(1H, s), 11.95(1H, s) 0 
IR(Nujol) : 1662cm- ' 0 
Mass(FD) : m/e 499(M) 0 
mp : 163.5-165°C 0 

<mmM6 ; 4, 5-i;^n^-2-^f;i/-l- (2- (b'J^^'J 

4, 5 -^/Pt- 2 ^V-;i/(4.91g)£N, N-^^^j^jva 
y ' K(50ml)f3^8$U 6 0%7K^fb± h U ^A(901mg)^^TT#^(c^x.fe 
o iStlUPWifei, 2- (h'J^^>'j;p) ih^fji/^Dij 
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)l=3/l) TIIU 4, 2 1 - (2- (hlM^ 

'H NMR(CDC1 3 ) : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.47(3H, s), 3.55(2H, t 
, J=8Hz), 5.24(2H, s) Q 
<mmM7 ; 4-7n^-2-^^l/- 1 - (2 - (h V V jl) 

4, 5-y7nt-2-^^- 1 - (2- ( h U ^ U ^ h=^>>^ 

^#V— ;H29.2g)£^ h^t K P 7 "5 >( 250ml Hc?g®PU 1.6 3N 
n-:/^;i/U^A/^^>MM(58.1ml)£- 5 5°Cfrt>- 6 0°CT-2 0#fr 
W"C$5Tbfc 0 - 6 0°C-£3 0#$f£#b£flL N, N-iS*7-)l*)lAT* K(5 
8g)£-5 5°Cfr^-6 0°CT#^i;:$§TU Sfif 1 B#H§iI#bfeo g&ftlA i£ 

> / /0^ji^;i/=3/l) tlSU 4 -yu'E- 2-^^)1- 1 - (2 - (h 
»J^;w> ^.h^-^^^;i/) ^ ;b- 5 -#;i/#^:p;i^t K(l 

'H NMRCCDCla) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.52(3H, s), 3.58(2H, t 
, J=8Hz), 5.70(2H, s), 9.71(1H, s) Q 
<mmm8 ; 5 -7Dt- 2 -^^-^^ a- -ts)l^^T)\y^ 

4-7n^-2-/fjl/-l- (2- ( h »J 0)1) a: h^rv^^;!/) 
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>T ^ VJ—Jl- 5 -iJ^^T^M F(18.5g)>feai^y-;K80ml)(z^bs 
6NJ&g?(80ml)£»JLTs lWOilibfeo mg£MjETTgifeU 

'H NMR(CDC1 3 ) : 2.45(3H, s), 9.53(1H, s) c 
<SBg#'J9 ; 4-/nt-l - (2, 4-y^Dn^>^) -2-p<^-;i/ 

5 2 5. — )]/- 4 -tiJV^^-V-TJV^M K(2.25g)£j^ 

mti U *>A(2.47g)£N 3 N-^^fMil/A7^ F(15ml)(3^bs 2, 4- 
i;^7DD^>^l/ = ^D U F(2.56g)©N, N-^^fWA7^ Kigr$(lml) 

^Wb^o mu-em&s 7 o°c-e iB$^m#bfeo H^^?-;b£»bT. ?K 

>/Mxf^=4/l) T"iSU 4-7*Dt-l- (2, 4-S^PP^> 

-2-^;w a- ^v-;i/- 5 -^v^-t^;^ t F(3.42g)^e^|g^ 

J H NMR(CDC1 3 ) : 2.34(3H, s), 5.58(2H, s), 6.42(1H, d, J=8Hz), 7.16(1H, d 
d, J=2, 8Hz), 7.45UH, d, J=2Hz), 9.70(1H, s) Q 

<M)tmi 0 ; (E) - 3- (4-7*P^-l - (2, 4-i/^DD^>^ 

- 2 ^ ^*v-;i/- 5 - 2 -y"u^ym^^)i^x^ji(D 

4-y'P^E-l- (2, 4-^7Dno^v) - 2 ^ 
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5 -tDV^VTJV^M KUg)*^ h^h KD7^>(10ml)^^bs MTt 
*3 L )l= (h'j7ir;i/^7t7-iJr» 7^r-h(1.01g)$lJ0lfe o #D 

90mg)£SI;fJDU £ 3 B^IMf&Stb&o il§MffiTt-@iU B^£^>V 
A»7A^dyF^7^- (-\^r-t>-> / /^^i5 : -;i/=4/ / l ) -cJtSgU 
(E) -3- (2, 4 -VZuu^yi?)],) -2-^;W 

a- ^v*-;i/- 5 ->r;i0 - 2-ya^>m^^)v^.x^ji(l.04g)^m^mt 

l HNMR(CDCl 3 ) : 2.36(3H, s), 3.75(3H, d, J=2Hz), 5.20(2H, s), 6.39(1H, d 
, J=8Hz), 6.53(1H, d, J=15Hz), 7.17(1H, dd, J=2, 8Hz), 7.26(1H, d, J=2Hz 
), 7.47(1H, d, J=2Hz)o 

<mmn 1 , (e) - 3- u-^n^- 1- (2, 

(E) - 3- (4-^D^Er-l- (2, 4 -y^Dn^>i/;i/) -2-^;b 
^ 5 5 - 2 -:rn^>gg^;i/;n;^;W800mg)£p<^y— ;u 

(20ml)«8?U IN NaOH(20ml)^»bT3 O^F^P^jl^bfeo 
TTlNiMS££MbTiH4£:U ^DO^>Ti{HlL #$U§£:&iM7.k 
T&#U &*«ft&v^;^>£AT$£*fcbfe^ ^££«jETT-®£U (E) 
-3- (4-^D^E-l- (2, 4-^^DD^>^V) -2-^f;K^*V* 
5 ->f - 2-7u^>m(7e2mg)*&&ii£M i b bTftfeo 

l H NMR(DMS0-d6) : 2.32(3H, s), 5.39(2H, s), 6.28(1H, d, J=15Hz), 6.51(1H 
, d, J=8Hz), 7.20(1H, d, J=15Hz), 7.39(1H, dd, J=2, 8Hz), 7.74(1H, d, J= 
3Hz) 0 

<nMM4 ; (E) - 3 - (4-7*D^- 1 - ( 2 , 4 -i^DP-<>^;i/ 
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) - 2-*3-)U S^V— )\s-5-J)l) -N- (n-^>^>J*;i/*^;i/) - 
2-rp^>87^ K (34) 

(E) -3- - (2, 4-^^DD^>^) -2-*?-)l> 

4 X^J— 5 --f;i/) - 2 -:rp^>i£(696ing)£N, N-^f;^A7 
^ K(7il)fcSi»U N, N' -jijj^rjl/i;^ ^ ^;-;K376ig)§iJDbfeo 
£MTf ll$figflmbfc& N ^>#>*;i/*>T^ F(405mg)fc 1 , K-VYWS/ 
[5. 4. 0] tjy=rv>7- 7 -^>(407mg)S^P bfco 1 0 0 °CT 3 1?^ 

fee w^ii^^TKT^b^ MTk^^y^^^AT-^b/rf^ mm%m± 

TMjETT^Us (E) -3- (4-^D^E-l- (2, 4-y^PD^>^ 
Jl) - 2-*3-)lj 5 - J )l) -N- (n-^>^ >x;i/^-;i/) 

-2-7"D^>i7^ K (3 4) (800mg)&afi*£JlhLT?#£o 

[Yb^rti (34) atom 

'H NMR(DMS0-d6) : 0.82(3H, t, J=7Hz), 1.20-1.40(4H, m), 1.57-1.67(2H, m) 
, 2.33(3H, s), 3.32-3.40(2H, m), 5.39(2H, s), 6.52(1H, d, J=9Hz), 6.69(1 
H, d, J=15Hz), 7.27UH, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.75(1H, s) G 
Mass(ESI) : 522(M-H) C 

<mmm5 ; 3- (l - (2, 4-^pd^>s;;]/) -2-^;i/-f *y 
s J— 5 --r;i/) -N- (n-^>^ rnt't>i7^ f (3 

5) (D^m> 

(E) -3- (4-^P^B-l- (2, 4-^^PD^>^) -2-^;b 
-f ^ ^V— )]/- 5 ->f;i/) — N — (n-^># yx)i*=. jv) - 2 -ya^ym 
h*(630mg)£^*y-;i/(6mlK 1, 4 ><6Hl)©«^g&fc:$gi?l, 
n 1 0%^^Aj^3jl(100mgk ^@£#U^A(130mg)£»b£o 1 §U±©7.k 
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h^^^^f- M^;-;i//i;^DD^^>=3/9 7) T*ifMU 3 - ( 1 - 

(2, 4-^^DD^>i;ji/) - 2 -^?-;i/>f ^ *V— 5 --r;i/) -n- ( 

n-^>^>^;i/*-;i/) 7D W>S75 K ( 3 5) ( 2 90mg)£ b 
Clb^ (35) CD4»] 

! H NMR(DMS0-d6) : 0.92(3H, t, J=8Hz), 1 . 18-1 . 35(4H, m), 1 . 53-1 . 63(2H, m) 
, 2.16(3H, s), 2.52-2.60(4H, m), 3.27(2H, d, J=8Hz), 5.17(2H, s), 6.30(1 
H, d, J=8Hz), 6.64(1H, s), 7.36(1H, dd, J=2, 8Hz), 7.72(1H, d, J=2Hz) c 
Mass(ESI) : m/e 444(M-H)o 

<Mit^J12; l-(2, 4 -^^dd^>^) - 2 XW— 

4-^D^E-l- (2, 4-^^O0^>^) - 2 -AJ-JU ^ ^V— ;b- 
5 -*;i/^Jrf7JVrt F(500mg)£ 1 , 4 -^^-=3rit>(5ml){3^b. 10% 
^i^A^jRUOOmgk ffl&fc U ^A(155mg)£«bfco 1 M>E<D7KfH#Hm 
T-e@M®5c^7B$^f ofef^ MI«^^bfe©*)^^MJ±TTg*bfeo 

zkWT^^i/^A^iU «££MJET-£gicbTs 1- (2, 
D^>^;b) - d-tDltfJrV-TJly'M K(379mg)£6 

1 HNMR(CDC1 3 ) : 2.38(3H, s), 5.62(2H, s), 6.33(1H, d, J=8Hz), 7. 13(1H, d 
, J=8Hz), 7.45(1H 3 d, J=2Hz), 7.82(1H, s), 9.69(1H, s) c 
<Mmmi 3; (E)-3-(l-(2, 4 -^^DD^>y^) 
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mmm i o tmmcommzx d i - (2, 4-^^dd^>^) -2-^^ 

;W 5 -^l/tf^tfT^t: K(346mg)fr£ (E) - 3- (1- (2 

, 4 -y^DD^>i;jb) - 2 -**-;i/>f ^ 5 --r;i/) - 2-7n^ 

>^^^;b^X^;K330mg)^afe^M^bTf#feo 

'H NMR(CDC1 3 ) : 2.35(3H, s), 3.73(3H, s), 5.18<2H, s), 6.16(1H, d, J=15H 
z), 6.30(1H, d, J=8Hz), 7.15(1H, dd, J=2, 8Hz), 7.26(1H, d, J=3Hz), 7.42 
-7.55(1H, m), 7.65-7.70(lH, m)o 

<mmmi4 ; ce) -3 - (1- (2, 4-^^dda>^) -2-* 
mmmi ltmrncommzz*) (e) - 3- (1- (2, 4-^dd-o^ 

;W - 2 ^*V-;i/- 5 -^r;i/) - 2 -rD^>®^^;i/«eF;W3 

00mg)fr£> (E) -3- (1- (2, 4-^^OD^>^V) - 2 ^ ^* 
VT-;1/- 5 - 2 -rD^>^(210mg)4fife^h VXmtzo 

! H NMR(DMS0-d6) : 2.29(3H, s), 5.34(2H, s), 6.17(1H, d, J=15Hz), 6.35(1H 
, d, J=8Hz), 7.23(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.60(1H, s), 7 
.75(1H, s) 0 

<mmmQ ; (E)-3-(l-(2, 4-^^na^>^) -2-*3- 
;W ^ )]/- 5 ->f;i/) -N- (n-^>^>^;u^— - 2 -t°d^> 

(3 6) (D&m> 

mnmitmmcDmmzxio (e) -3- ( 1 - (2, 4-^dd^>^ 

) -2-*7-)Vj zyj-JV- 5-J )]/) -2-7P^>i?(177ing)fr£> (E) - 
3- (1- (2, 4-^^dd^>^1/) - 2 -^^;i/-T * 5 ->f;i/ 

) -N- (n-^>^>^;i/^-;i/) - 2 -7"n^>^T^ h* ( 3 6) (164mg)£ 
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Ub&m (36) 

'H NMR(DMS0-d6) : 0.82(3H, t, J=7Hz), 1.20-1.38(4H, m), 1.55-1 .67(2H, m) 
, 2.27(3H, s), 3.30-3.40(2H, m), 5.36(2H, s), 6.30(1H, d, J=15Hz), 6.36( 
1H, d, J=8Hz), 7.34(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.53(1H, s), 
7.73(1H. d, J=2Hz) 0 
Mass(ESI) : m/e 444(M+H) Q 

<9M&W 15; 5-^PD-2 5. 4 -t)JV^^VT)l 

liv^^>^A«U »«E*KlETTJS*bfe, a^{c-\dr-9->§»b 

l E NMR(CDC1 3 ) : 2.45(3H, s), 9.58(1H, s) Q 
<mmmi 6 ; 4-^nn-l - (2, 4 -i?^DD^>y;i/) - 2 

^V-TJV^M K(205mg)fr£>4-^Pn- 1 - (2, 4-^^dd^>^v) - 
2 - >f =■ #V-;i/- 5 -*;i/^"9-7 , ;i/7 s t f*(270ig)2c*fc3ie*8gi: bT 

'H NMR(CDC1 3 ) : 2.32(3H, s), 5.57(2H, s), 6.43(1H, d, J=8Hz), 7.16(1H, d 
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d, J=2, 8Hz), 7.45(1H, s), 9.76(1H, s) D 

<Mj£#iJ1 7 ; (E) - 3- (4-^DD-l - (2, 
)V) -2-^fM^y v ;-;i/-5-^f;i/) - 2 -TP^>^^5 L ;i/^X^;i/CD 

Mjii^Jl 0i:[5ia©^ff(3j;D4-^OD-l- (2, 
) - 2 ^ #*v— 5 -^;b^^i^^;i/^b K(253mg)fr£> (E) -3 

- (4-^DP-l - (2, 4-^^0P^>yjl/) - 2 -^;i/-f- ^ ^V — )V 

- 5 - - 2 -7°P^>@t^^;i/i^^;K289mg)^v^feM^^ ITifeo 

'HNMRfCDCla) : 2.33(3H, s), 3.75(3H, s), 5.17(2H, s), 6.40(1H, d, J=8Hz 
), 6.48(1H, d, J=15Hz), 7.18(1H, dd, J=2, 8Hz), 7.28(1H, d, J=15Hz), 7.4 
8(1H, d, J=2Hz) 0 

< WJ 1 8; (E) - 3- (4-^DD-l - (2, 4-^^pd^>>^ 

- 2 -AT-jij ^ ^v-;^- 5 - 2 -rD^>i?©Mj£> 

M^'Jl 1 i:(pia©^(3j;D (E) - 3- (4-^dd- 1- (2, 4 -J? 
^nn^>^) - 2 -^;W ^ W— )V- 5 - 2 -:7°D^>^5> L 
;l/:^;^;l,(270mg)/!p£> (E) - 3- (4-^DD-l - (2, 4-i^nn^> 
- 2 -^^-;i/-r ^ 5 ->f;i/) - 2 -r/n^>i?(242mg)£fife*§ 

'H NMR(DMS0-d6) : 2.32(3H, s), 5.40(2H, s), 6.25(1H, d, J=15Hz), 6.53(1H 
, d, J=8Hz), 7.20(1H, d, J=15Hz), 7.39(1H, dd, J=2, 8Hz), 7.75(1H, d, J= 
3Hz) 0 

<mmm7 (e) - 3- (4-^dd-i - (2, 4-^^nn^>^ 

) - 2 *yv—)l- 5 -N- (n-^>#>X)l*=.)l<) - 
2-7*D^>i7^ K (3 7) (D&ffi> 
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mmm4 tmrncommz^y) (e) -3- u-^dd-i- (2, a-vz 

PP^>^1/) -2-^^JV4 ^Vv—)V-5-4 )l) - 2 -ro^>^(130mg 
(E) -3- (4-^DD-l- (2, 4-^^DP^>^) -2-^?- 

;W s^V— 5 --f ;i0 -N- (n-^>^ >^;i/^-;i/) - 2-7d^> 

( 3 7) (142mg)&fifi^i:UTfffeo 

[<b^ (37) <D%am 

'H NMR(DMS0-d6) : 0.92(3H, t, J=7Hz), 1.20-1. 38(4H, m), 1.57-1.68(2H, m) 
, 2.3K3H, s), 3.32-3.40(2H, m), 5.38(2H, s), 6.51(1H, d, J=8Hz), 6.67(1 
H, d, J=15Hz), 7.260H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.74(1H, d,J 
=2Hz) 0 

Mass(ESI) : m/e 478(M-H) 0 

<^JS^iJ8 ; (E) -3- (4-^DD-l - (2, 4 - i? P U w<y *J )), 

) - 2 jv- 5 ->f;i/) -n--^>Hz>;*;i/*-;i,- 2 -7d 

K (3 8) (D&m> 

mMM4£mm<Dmmz£*) (E) - 3- (4-^nn-l- (2, 4-i^ 
dd^>^;1/) -2-^f;W^^;-;i/-5 — i )\y) - 2 -rn^>@t(100mg 
)#»?> (E) -3- (4-^dp-I- (2, 4-^^0D^>^) -2-^ 

(3 8) (78«)4e6^IkLTflfeo 
[<b^-#3 (38) ©*H4] 

'H NMR(DMS0-d6) : 2.27(3H, s), 5.33(2H, s), 6.45(1H, d, J=8Hz), 6.60(1H, 
d, J=15Hz), 7.13(1H, d, J=15Hz), 7.34(1H, dd, J=2, 8Hz), 7.55-7.72(4H,m 
), 7.90(2H, d, J=8Hz) 0 
Mass (ESI) : m/e 484(M-H) G 

<S^i£#iJ19; 1- (2, 4-^^DD^>^) - 2-^f;i/-4-7i 
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rb7« (h'J7i-;i/*X7 0) tl^Wl* (0) (50mg)£ h;i/:n>(3 
al)l:IiU - (2, 4-^^od^>^1/) -2-^;i/>r^ 

^V— 5 -^;i/^^rit^;i/^t K(300mg)S^0bfeo SjSfl 0^tK#bfe 
7 zL-fr-fr^Mimrag) <D*.# J—)VmWL (0.5ml) h 2 Mj^^ h U £ A* 
M?$(0.90ml)£«]U 8RfKJD^S«Ebfeo £Jfc*&:£JS*T!8tf£bfcgU W 

MM$^^th>£MbTf£,i,£MiU MffT-eiP^'MbT^ 1- (2, 
*V7)\s=r\L K(298mg)^^^|gll^bTf#fe 0 

J H NMR(CDCla) : 2.42(3H, s), 5.67(2H, s), 6.49(1H, d, J=8Hz), 7.15(1H, d 
d, J=2, 8Hz), 7.45-7.50(4H, m), 7.67-7.70(2H, m), 9.82(1H, s) Q 

<M?t^J2 0 ; (E) - 3- (1- (2, 4-y^nn^>i/» - 2-t 

mmmi otmmvmmzxv) i- (2, 4-^dd^>^;i/) -2-^ 

;i/-4 -7^=.)14 ^V*— 5 -fc^stf^MJ-TVl/^fc K(280mg)fr£> (E) - 
3- (1- (2, 4 -i/'7DO^>^) - 2-^^-4-7izjK^y 
— )V- 5-4)1) - 2 -7°D^>@g^^;i'^^^;K288mg)^^Mfe^^i: bTf# 

'H NMR(CDC1 3 ) : 2.40(3H, s), 3.69(3H, s), 5.25(2H, s), 5.77(1H, d, J=15H 

z), 6.53(1H, d, J=8Hz), 7.21(1H, dd, J=2, 8Hz), 7. 33-7.47(3H, m), 7.50(1 
H, d, J=3Hz), 7.60-7.66(3H, m) 0 

<mmM2 1 ; (E) - 3- ( 1 - (2, 4-P7WOi?)l) - 2-* 
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mmn ltmm&mmzzt) (e) - 3- ( i - (2, 4-^dd^>^ 

;i0 - 2 - ^ f Jl/ - 4 - 7 ir > - 5 - -f Jl/) -2-7D^>^ 

^)lx.x^jl(263iag)1j><b (E) -3 - (1- (2, 4-^^op^>^) -2 
4-7i-M 5. V"J—)\y- 5 ->f ;i/) - 2 -7°D^>^(228mg)^S 

'H NMR(DMS0-d6) : 2.40(3H, s), 5.38(2H, s), 5.66(1H, d, J=15Hz), 6.57(1H 
, d, J=8Hz), 7.34-7.48(5H, m), 7.55-7.58(2H, m), 7.78(1H, s) c 

<mnM9 ; (E) -3- (1- (2, 4-^7dd^^) - 2 -*=f- 
jv- 4 - y 5 -4 jv) -N- (n-^>^>^;v^-;i/) 

-2-7D^>^7^ K (3 9) (D&m> 

mmm4 tmmmmzz t> (e> -3 - ci- (2, 4-y^D^>^ 

) - 2 -^<^;i/- 4 -^^-;^-r ^ ^V— 5 -2-rn^>^(iio 
mg)fr£> (E) - 3- (1- (2, 4-^7DDt>^jV) - 2 - * - 4 - y 
^-jl^zy^—jl-S-jjl,) -N- (n-^>^>^;i/^rz;i/) - 2-7*d 
^>^T^ K ( 3 9 ) (105mg)£fifeMl^bTf#feo 
Dfc^fc (39) ©«M4] 

'H NMR(DMS0-d6) : 0.80(3H, t, J=7Hz), 1.18-1.37(4H, m), 1.55-1.64(2H, m) 
, 2.32(3H, s), 3.33-3.38(2H, m), 5.35(2H, s), 6.02(1H, d, J=15Hz), 6.56( 
1H, d, J=8Hz), 7.37-7.57(7H, m), 7.77(1H, d, J=2Hz) Q 
Mass(ESI) : m/e 518(M-H) 0 

<mmmi o ; (e)-3-(i-(2, 4-^^dd^>^) -2-* 

4-y^-jv^ KVJ—JV- 5 -^;i/) -N-^>-tf yxjiTfr-ji- 2 - 
7*D^>i7^ K (4 0) 
H»H hl§J*i ©Stf; 13 £ D (E) - 3- (1- (2, 4-^7on^>^ 
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) -2-^f;i/-4-7x-M ^*V— ;i/-5--f;i/) - 2 -:m^>i?(i08 
mg)fr£> (E) -3- (1- (2, 4-^^nn^>^l/) - 2 5 L ;b- 4 - 7 
i-;W ^ ;U- 5 ->f -N-^>-fe* >XJ]/*—)l- 2-7D^>i7 

* H (4 0) (lllmg)^afe^hbTf#feo 
[-fb^tl (40) ©«W4] 

'H NMR(DMS0-d6) : 2.30(3H, s), 5.32(2H, s), 5.97UH, d, J=15Hz), 6.54(1H 
, d, J=8Hz), 7.35-7.70(10H, m), 7.78(1H, d, J=2Hz), 7.87(2H, d, J=7Hz) 
Mass(ESI) : m/e 524(M-H) 0 

<m&M2 2 ; 2-*?-)l- 1 - (2- ( h <>M ^;i/-> V ;iO h^^p<^- 

m&ffl6 tmmommzk d 2 ^ #v— ;K5.oog)#»£> 2 

1- (2- (hU^^>'J;i/) a: h^r^^l/) S*V— ;K13.2g)*»£$|fi 

'H NMR(CDC1 3 ) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.45(9H, s), 3.50(2H, t 
, J=8Hz), 5.20(2H, s), 6.92(2H, s) Q 
<M?t^J2 3 ; 2-*^;i/-l- (2 - ( h V VJV) ^b^p*^ 

^mfclWcDtRf^fcJ;!) 2-^?-;i>- l- (2- (hu^f;i/i/'j;i/) 1 
h^>^;i/) >f ' ;i/(7.00g)fr£ 2 l - (2- ( h u ^;i^> 

U;i/) xh^^^f;b) -f 5 5 -jbJl/jtf^iJ-^l/yh K(650mg)£$ff 

'HNMR(CDC1 3 ) : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.57(3H, s), 3.61(2H, s 
, J=8Hz), 5.77(2H, s), 9.70(1H, s) c 
<S^#!I2 4 ; (E) -3 - (2-^;i/-l- (2- (h'J^f;v^>iJ^ 
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(omm> 

mmmi otmmommz&t) 2-^^- 1 - (2- ( h lm^;w>u;w 

^ h^r^^lO -f b—i3)^^^T)]/^\i K (634mg) £ (E) 

- 3 - 1 - (2 - ( h u ^;w> h^>^;v) >r ^ v 

v*-;i/- 5 -2-7n^>i^^JHXr;b (656mg) SHM*i:LT 

'H-NMR (CDCI3 ) : -0.0K9H, s), 0.92(2H, t, J=8Hz), 2.50(3H, s), 3.51(2H 
, d, J=8Hz), 3.80(3H, s), 5.28(2H, s), 6.30(1H, d, J=15Hz), 7.38(1H, s), 
7.58(1H, d, J=15Hz) 0 
Mass(ESI) : m/e 297(M+1) 0 

<mmM2 5 ; (E) - 3- ( 2 -^;W 5. *V-;i/- 4 -2- 

mmms tmm(Dmmz&t) (e) -3- ( 2 1 - (2- (hu^ 

(653mg) fr£> (E) - 3- ( 2 -p< ^-;U-f ^ #V-;i/- 4 — T ;iO - 
2-7 , D^>^^-;i/^^5 i ;i/ (214mg) £*lfesfgilfc bT&fco 

'H-NMR (DMS0-d6) : 2.42(3H 3 s), 3.70(3H, s), 6.43(1H, d, J=15Hz), 7.50(1 
H, d, J=15Hz), 7.60(1H, s) 0 
Mass(ESI) : m/e 167(M+l)o 
mp : 200-203°C o 

<mmM2 6; (E)-3-(l-(2, 4 -V ? D o^>^;i/) - 2 

M^J9 a^©j*^{c«t t> (e) -3- (2-^;i/-r s*v-;i/-4->f 
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Jl) -2-ru^ym^^-)\y^^)V (190mg) frt> (E) — 3 — (1— (2, 4 
-^^dd^>^;i/) - 2 -^;i/-r 5. 4 ->f;i/) - 2 -7n^>| 

^^l/i*^;]/ (254mg) %m&%gmt bTfffeo 

'H-NMR (CDCh) : 2.46(3H, s), 3.77(3H, s), 5.10(2H, s), 6.55(1H, d, J=15 
Hz), 6.68(1H, d, J=8Hz), 7.00(1H, s), 7.22(1H, dd, J=8, 2Hz), 7.47(1H, b 
rs), 7.50(1H, d, J=15Hz) 0 
Mass(ESI) : m/e 325(M+1) 0 
mp : 135-137°C 0 

<mmm27 ; (E) -3- (1- (2, 4-i;^DD^^) -2-* 

t-ju ^ ^*v*-;i/- 4 jv) - 2 - y*n^>m(Dmm> 
mmmi i tmm&nmzx*) (e) -3- (1- (2, 

;W - 2 ^*V-;i/- 4 --r;i/) - 2 -rD^i^^;!/^^^ ( 

258mg) (E) - 3- (1- (2, 4 - V V u D^>^;b) -2-p<^;W^ 
4-4)1) -2-rnA>^ (309mg) £^&M.tli: bTfffco 

'H-NMR (DMS0-d6) : 2.27(3H, s), 5.22(2H, s), 6.21(1H, d, J=15Hz), 6.90(1 
H, d, J=8Hz), 7.37(1H, d, J=15Hz), 7.42-7.49(2H, m), 7.71(1H, d, J=2Hz) 

o 

Mass(ESI) : m/e 309(M-l) o 
mp : 134-135°C 0 

<%mmi 1 ; (E) -3 - (1 - (2, 4 ->>^dd^>^;1/) -2 -A 
3-)l"(KW-)l-4--(Jl) ) -N- (n-^>^ - 2-7D 

^>mr* F (4 1) (D&m> 

m.MM4 tmmcDmm^.^ v (e) -3 - a - (2, 4-^^pd^>^i/ 

) - 2 -X^SU/^ ^ VJ-JV- 4 2 -7°D^>@g (210mg) fr£> (E) - 



WO 99/00359 



49 



PCT/JP98/02886 



3- (1- (2, 4-^^DD^>^) - 2 5 4 ->r;i/ 

) ) -N- (n-^>^ -2-7°u^>mT^ K (4 1 ) (220m 

g) SMMIfcltffec 

[fli^to (41) ©4W4] 

'H-NMR (CDCla) : 0.89(3H, br t, J=7Hz), 1.25-1.45(4H, m), 1.71-1. 86 (2H,m 
), 2.39(3H, s), 3.46(3H, br t, J=7Hz), 5.10(2H, s), 6.6K1H, d, J=15Hz), 
6.75(1H, d, J=8Hz), 7.05(1H, s), 7.23(1H, overlapped with CDCla), 7.47( 
1H, d, J=2Hz), 7.60UH, d, J=15Hz) Q 
Mass(ESI) : m/e 442(M-1) 0 
mp 170-172°Co 

<mmm 1 2 ; (e) - 3 - ( 1 - (2 , 4-^^dd^>^) - 2 

x W-)l-4-J)l<) ) -N- (n-^>*>*;i/*-;i/) 7dk^-> 
&:p^ F (4 2) ©i^> 



^66015 t|E^©j*{£fc<fc D (E) -3- (1- (2, 4 -^dd-0^;u 
) - 2 -^5 L ;i/-f 5. 4 --T;i/) -N- (n-^>^>x;i/*-;^) - 

2-7"n^>i?> K (150mg) (E) - 3- (1- (2, 
^;b) -2-^fM^^;-;i/-4-^^) ) -N- (n-^>#>X)l*- 

7Dt't>i7^ K (4 2 ) (220mg) ^ifiSS B 1i:lTffe, 
[fc^fc (42) ©*M4] 

'H-NMR (CDCla ) : 0.89(3H, br t, J=7Hz), 1.26-1. 49(4H, m), 1.78-1. 90(2H,m 
), 2.39(3H, s), 2.68-2.75(2H, n), 2.80-2.89(2H, m), 3.41(3H 3 br t, J=7Hz 
), 5.05(2H, s), 6.56(1H, s), 6.71(1H, d, J=8Hz), 7.24(1H, d, J=8Hz), 7.4 
5(1H, d, J=2Hz) 0 
Mass(ESI) : m/e 446(M+1) Q 
mp : 120-122°C o 

<mmm28 ■, (e) -4-*?)i-2- (4-7 ^-)i7 ^.-jd 
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4-7xrM>X7iVrt K (6.45gK 2, 4-J]/3 L *S> (7.59g) 

#g (lomi) ©i^»ii5 0'c ^1 2 mmumm^^iz i2 mmmmmm 

7*- ($gffl$§*£ ^it>/M^:7-;i/=9/l-<5/l) tllLT ( E) 
-4-^;i/-2- (4 -7 i^-;m*'J^> (4.35g) 

'H-NMR(CDCl3): 2.38(3H, s), 6.98(1H, d, J=5Hz), 7. 12-7.28(2H), 7.34(lH,t 
, J=8Hz), 7.44(2H, t, J=8Hz), 7.56-7.71(7H), 8.47(1H, d, J=5Hz) 0 

<mmm2 9 ; (E) - 2 - (4-7:n-;i,;7:r-;i/) ir-;bfU^>- 
4 -#;i^>@£<£>Mj£> 

(E) -4 2 - (4-7z-;i/7 xr-;i/h''J>>'> (4.24 

g)s ~mikVU> (2.08g) Stft:U^> (43ml) 2 4 I^P^Dil^L 

^E-TTk ( 6 5:2 5:4) ftttHLfco «im*&»JBETfc:*IB$6@U 
ff^i^;^T-«bt (E) - 2- ( 4 -7 oi 7 ai -;i/) ir^i/tiji; 
>-4-ij)l^>m (3.81g) ^lfi»*hbtllfeo 

'H-NMR(DMS0-d6): 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7.84(8H), 7.96( 
1H, s), 8.66(1H, d, J=5Hz) 0 
<^«J1 3 ; (E) -N- (n-^>*>*;i/*n;i0 - 2- (4-7i 

m^-ji/fij - 4 -ti)l>tf>MT^ K (4 3) 
(E) -2- (4-7x"JV7x-;i/) ^^-;n^u 4-±>)l7F>m ( 

277mg) W^^fil/^A7^ K (2.8ml) t3$gfl¥U N ,N' -±i Jltf-JliJ 
■i X VJ-Jl (194mg) &fln*.T£M-C 1 . 5 R$|^ 1 0 0 °CT- 3 0 #ISfl|# bfe 
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o MttMU %.JfcWLte^>#>x;i,*>7l K (209mg) tl, 
•*ffcT£/^P [5. 4. 0] <7 7 ~1 -:n> (210mg) £#n;t, 1 0 0 °C "£? 

4 8W#tfe„ RJS®^***^^ *14*lNffi»T?pH 5 KillSEU £ 

-f - (i'DD^A : : 7jC= 6 5:2 5:4 (E) -N- 

(n-^>^ >x;i/*n;i/) - 2- (4-7x-;i/7ir;v) f U V > 

-4-*;i/^>^T^ K (4 3) (67mg) ^HM*i:btf#^ 0 
L-fb-^t) (4 3) ©*&M4] 

*H-NMR(DMS0-d6) : 0.85(3H, t, J=6Hz), 1.30(4H, m), 1.64(2H, m), 3.22(2H, 
t, J=6Hz), 7.32-7.53(4H), 7. 62-7. 86 (8H), 7.98(1H, s) 3 8.63(1H, d, J=5Hz 

)o 

<«tfg0!i3O ; (E) -4-^^-2- ( 4 - 7 ^=.)17 i =.)],) 

4-7i_JK>X7Jl/rt h* (6.45gh 2, 4-;i/^> (7.59g) StfJRt* 
ftgg (10ml) Ol^JSll 5 O'Cr 1 2B3ISj&n*ft&;af 1 2Bf^Q#&5I£rt 

7 j - mmmm ^*v>/mm^ji= 9 / 1 ~ 5 / n t^mlt (e) 

-4-^^;U-2- (4-7x-Jl/7i-Jb) Xr-Jl/^'J^> (4.35g) £fta@ 

1 H-NMR(CDC1 3 ): 2.38(3H, s), 6.98(1H, d, J=5Hz), 7. 12-7.28(2H), 7.34(1H, 
t, J=8Hz), 7.44(2H, t, J=8Hz), 7. 56-7. 71 (7H), 8.47(1H, d, J=5Hz) 0 

<M?i^J3 1 ; (E) -2- ( 4 - 7 ^=.)17 jl xr-;i/tU^>- 

(E) - 2- (4-7ir;i/7ix;i/) ^^-;i/t°U^> (4.24 

gK ~m^\y> (2.08g) MfU^> (43ml) (OS^fe* 2 4i^iajo*naaEb 
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^-T?K ( 6 5:2 5:4 ) T'JfttHbfeo Jftm**«ffiTK:»IBffiH U 
^iifJU^t-WLT (E) - 2- (4 -7i-;i/7 ^-7)/) U v 

>-4--tj)\s#>m (3.8ig) ^^n^tvrmtzo 

'H-NMR(DMS0-d6) : 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7.84(8H), 7.96( 
1H, s), 8.66UH, d, J=5Hz)o 



<Mag#l3 2 ; (E) -N- ( n -^>^ >x;b*-;b) -2- (2- (4 

(E) -2- (2- (4-7i^7i^) t: u v>- 4 

(277mg) M^^^«A7; F (2.8ml) £$S*¥U £;i/**^71/ 
^ (194mg) SSP^T^ST 1 . 5 mm, 10 0 °CT 3 0 #HgflM$ b 

tzo Mm$.-etk#i\ss KSi:^>^>w>7n* (209mg) ti, 8-^* 

TWi/Pa [5. 4. 0] &>7=y# -7 -x.> (210mg) ^JD^^ 1 0 0 °C 

7>f- (7nn^l/A : : ?K= 6 5 : 2 5 : 4)t»HMb (E) -N 

- (n-^>^>x;^^— ;i/) -2- (2- (4 -7ir;i/7i^) oi^ 

'H-NMR(DMS0-d6) : 0.85(3H, t, J=6Hz), 1.30(4H, m), 1.64(2H, m), 3.22(2H, 
t 3 J=6Hz), 7.32-7.53(4H), 7.62-7. 86(8H), 7.98(1H, s), 8.63(1H, d, J=5Hz 

)o 

<mmM3 3 ; 3 - (1- (2, 4-^7nn^>^) _ 2 -^;b^ 
V'J— )V- 5 ->f;i/) -3-fcKP3^>-2- (ft7i>-2-^Mfil/) 
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^V7D^jl/7=> (338mg) 4rh7th'P77> (2ml) fc$8*PU M 

mmmMT-v y^j TJX-?*, h >m±re&m\s-&ifi<b 1 . 6m n-^;b 

U^^A ('v*U->$g»0 (2.10ml) ^i/'J>^«Dbfeo *2K$8±T? 3 0 #118 
«t#bfc^ h"7^7-f7-7th >&±T"^£Pbft#£> 3 - (2-^- 
;i/) rDft^i^^l/x^rJb (285mg) ©rh7tFD77> (1ml) 
^>';>^T'»b7co lB#HBl£#Lfc&. 1- (2, 4-^7PD^>^) - 
2 -^^M $ JV- 5 -iJ)\/^^rl/T)V^\L K (300mg) CrF7tFD7 

^> (2ml) mm&i'V >^T«]bfco ^^b^>^-r> 
AzK^^^i^;i/&^iPU F7^7^7-74:h>^^|±fbfeo zfc£8& 

^^A^autgiu ^t51bfeo ^M£Mfihii$SU 3- (1- (2, 4- 

- 2 -^^;i/-r ^ yv— 5 --r;i/) - 

2- (^7i>-2-f;Wf;i/) 7D^>|^fJH7T^ (490mg) ©ffl 
<M^J34 ; (E) -3- (1- (2, 4-i?7DD^>i;;i/) - 2 

f;K^^-5--f;v) - 2- (^^)-7ai>-2--r;i/^5 L ;i') - 2 - r 

mmM3 3T*&e>tifc3- (1- (2, 4-^^DD^>^) - 2 -^^-;v 

4 x^j— jv- 5--r;i/) - 3-th-D^-2 - (f*7i>- 2 

;i/) 7ott>i^f;i/x7fjl/ (490mg) ^^DD^^> (5ml) fcf§ib, 
fcf*#& (683mg) h4- (^^l/T^y) £>;^> (55mg) ^»bfeo g?g 
T?»*8l#bfc&, «SlDUt»*3R^ h U ^A7K?M£»]bT 3 0^ffl«»Ufe 
o s;^DD^^>T?2|51«liHbfe^ ^zkSfci^ h 'J ^A^IiDbtgHU A 
31bfeo j**£ttJEE»l6UT*3fcME£ (5ml) C*#U 1, 8-^7 

Iftf^D [5. 4. 0] V>7 : y&-7 (424mg) £»bfco 1 0 0°C 



WO 99/00359 



54 



PCT/JP98/02886 



A^PYh^77^-tffU 'N^Vffixfj^l/ST'gtilbfco gift 

#3©iB#£MMIibT (E) - 3- (1- (2, 4 -^DP^>^;b) -2 

-^;i/-r s^v— 5->r;i/) -2- (ft7x>-2->f^^) -2 
-7n^>i^^r;v (lllmg) £fi£i*gili:b-a§fco 

'H-NMRCCDCL) : 2.34(3H, s), 3.73(3H, s), 4.12(2H, s), 5.17(2H, s), 6.30 
(1H, d, J=8Hz), 6.80(1H, d, J=3Hz), 6.90(1H, t, J=6Hz), 7.35(1H, s), 7.4 
1(1H, s), 7.46UH, d, J=2Hz) 0 



<SUi#iJ3 5; (E)-3-(l-(2, 4-^^Dn^>^) - 2 

^ W— )V- 5 -2 - (ft7i>-2->f;^f;i/) - 2 - r 

SSB§#U lfcK«©«lflsfc:«fc&, SUt09 3 4-e^e,ttfe (E) - 3- (1- ( 
2, 4-^7dd^>^1/) - 2 -^;i/-f 5. )l>- 5 ->r;i/) -2 - 
t7x>-2--fJM^P) - 2 -7°D^>i^^;i/;n^^;i/ (lOlmg) fr£ (E 
) - 3- (1- (2, 4-^7PD^>^) -2-^f;w^"v*-;b-5- 

-r;W - 2- (f^7x>- 2 -^r;i/^;iO - 2-7n^>i (loomg) 

■H-NMR(DMS0-d6) : 2.30(3H, s), 3.97(2H 3 s), 5.32(2H, s), 6.38UH, d, J=8 
Hz), 6.79(1H, d, J=2Hz), 6.93(1H, t, J=3Hz), 7.25-7.27(3H, ■), 7.36(1H, 
d, J=8Hz), 7.72UH, d, J=2Hz)o 

<mmmi4 ; (e) -3- ( 1 - (2, 4-^7dd^>^) -2- a 

)]/- 5 -4)1) -N- (n-^># >^;i/^n;i/) - 2- ( 
t7i>-2-f;i/) - 2-7"n^>i7^ F (4 4) 
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mmm4tmm(Dmmz£t) s mmw3 5-cne>titz (e) -3-d- (2 

, 4-^^dd^>^) - 2-*^)U 5-4 Jl) -2 - 

7i>-2-^f;M^) - (85mg) 1 -^>^ >XJl*>T 

* K (47mg) fr£ (E) - 3- (1- (2, 4 - y^DD^>i/jl/) -2-.*?- 
5 ji- 5 — N — (n-^>* >*;i/*— ;b) - 2- ( (^-* 

7x>-2->f;i/) -2-rD^>itT^ K (74mg) 

'H-NMR(DMS0-d6) : 0.89(3H, t, J=7Hz), 1 . 12-1 . 30(4H, m), 1.46-1.56(2H, m) 
, 2.23(3H, s), 3.23-3.40(2H, m), 4.03(2H, s), 5.40(2H, s), 6.33(1H, d, J 
=8Hz), 6.81(1H, d, J=2Hz), 6.93(1H, t, J=3Hz), 7.21(1H, s), 7.26-7. 37(4H 
, a), 7.72(1H, d, J=2Hz) c 

<mmm3 6; 2 — ^>^^— 3 — a - (2, 4-^dd^>^) - 

2 K 5 -3-t Fn^^rn ¥*>m^?-fr^X 

m)£M3 3 tmm^XsT, l- (2, 4-^dd^>^) -2-^?-;W 
;^;-^-5-A;i/m7^rbF (300mg) t3-7i-Jl/7nt^>li 
(298mg) fr£> 2 -^>^;i/- 3 - (1- (2, 4-^^DD^>^ 

)V^^y=-)l (499mg) (Offi«f«H»*»fijatt«!li:bTf§fco 
<»M0S3 7 ; (E) -2-^>^;i/-3- (1- (2, 4-^nn^> 
- 2 5. 5 --r;i/) -2-7'D^>^x^x^r;i' 

<Dmm> 

mm.m3 4tmwuzvT, M^j 3 6 ^^^tife2-^>>>-;v-3- (i- ( 

2, 4-i/'70D^>^) -2-^f;H^ % ;-;i/-5-^;i/) - 3-bF 
D^^>7D t:^->gtx^;i/a:^^;b (499mg) ?> (E) -2--^>^;i/-3- ( 
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1- (2, 4-^^DP^>^;i/) -2-A3-)U — -2 
-7n^>m^)l^X^)l (70mg) SfifiKSSfc bT^fco 

! H-NMR(CDC1 3 ) : 1.18(3H, t, J=7Hz), 2.34(3H, s), 3.97(2H, s), 4.13(2H, q 
, J=8Hz), 5.18(2H, s), 6.32(1H, d, J=8Hz), 7. 11-7.27(7H, m), 7.40(1H, s) 
, 7.47 (1H, s) 0 

<mm.m3 8 ; (E) - 2 3 - (l - (2, 4-i^DD^>^ 

;b) - 2 -^^;i/-r ^ ^'v-;i/- 5 --r;i/) - 2 -^ o d^>^cdmb> 
mmn itmrnvmrnz^t)^ mmm3 m-m^ntc (e) -2--<>^ 

-3- (1- (2, 4-^^DP^>^;b) -2-*?-)U 

)l) -2-7°v^>m^7-)V^X^)V (57mg) fr<=> (E) -2-^>^)l-3- 

(l - (2, 4-> j ^pd^>^;i/) - 2 ^ 5 --r;i/) - 

2- rn^>It (50mg) ^fl^^ilbTtf^o 

'H-NMlUDMSO-de) : 2.29(3H, s), 3.83(2H, s), 5.33(2H, s), 6.40(1H, d, J=8 
Hz), 7.05-7. 08(3H, m), 7.15(1H, t, J=7Hz), 7.26(1H, t, J=7Hz), 7.36-7.40 
(2H, m), 7.72(1H, d, J=2Hz) Q 
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'H-NMR(DMS0-d6) : 0.78(3H, t, J=7Hz), 1.07-1.27(4H, m), 1.40-1.50(2H, m) 
, 2.22(3H, s), 3.21-3.40(2H, m), 3.90(2H, s), 5.40(2H, s), 6.32(1H, d, J 
=8Hz), 7.08-7. 10(3H, m), 7.17(1H, t, J=7Hz), 7.25-7.30(3H, m), 7.38(1H, 
d, J=8Hz), 7.72(1H, d, J=2Hz)o 
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